(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
27 December 2001 (27.12.2001) 



PCT 


(10) International Publication Number 

WO 01/97715 Al 


(51) International Patent Classification 7 : A61 F 2/06 

(21) International Application Number: PCT/EP01/06631 

(22) International Filing Date: 1 1 June 2001 (1 1.06.2001) 

(25) Filing Language: English 

(26) Publication Language: English 


(30) Priority Data: 
0002395-2 


22 June 2000 (22.06.2000) SE 


(71) Applicant and 

(72) Inventor: SOLEM, Jan, Otto [NO/CH]; Wallenruttis- 
trasse 14, CH-8234 Stetten (CH). 

(74) Agent: AWA PATENT AB; Box 5117, S-200 71 Malmo 
(SE). 


(utility model), DK, DK (utility model), DM, DZ, EC, EE, 
EE (utility model), ES, FI, FI (utility model), GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SK (utility model), SL, TJ, TM, TR, TT, TZ, UA, UG, 
US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, C, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 


(81) Designated States (national): AE, AG, AL, AM, AT, AT 
(utility model), AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ, CZ (utility model), DE, DE 


For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 


(54) Title: DELIVERY SYSTEM 



IT) 

ON 


O 


(57) Abstract: A stent delivery system comprises a catheter (1) having a distal end and a proximal end, and a self expanding stent 
device (4; 8; 14; 15; 20) having a compressed state and an expanded state and being positioned along the catheter (1) and close to the 
distal end thereof. The stent delivery system further comprises a capsule (5; 9; 1 1 ; 17) enclosing the self-expanding stent device (4; 8; 
14; 15; 20) in its compressed state along substantially the whole length thereof. The capsule (5; 9; 11; 17) has an open distal end and 
a proximal end fixed to the catheter (I). Further, the capsule (5; 9; 11; 17) has at least one perforation (7) extending longitudinally 
of said capsule (5; 9; 1 1; 17) from the distal end substantially to the proximal end thereof. The stent delivery system also comprises 
a balloon (2; 12; 16; 21) positioned within the capsule (5; 9; 1 1 ; 17) so as to break the capsule (5; 9; 1 1 ; 17) along said at least one 
perforation (7) when inflated, whereby the stent device (4; 8; 14; 15; 20) may expand to its expanded state. Thereafter the catheter 
(1) with the broken capsule (5; 9; 11; 17) may be withdrawn from a duct (22) in which the catheter (1) has been introduced to a 
desired position. 
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DELIVERY SYSTEM 

. Background of the invention 

The present invention is related to a delivery 
system for self -expanding medical vascular devices. 
Modern treatment of vascular blockage like 
5 arteriosclerosis in arteries or other abnormalities in 
anatomical ducts or vessels that create blockings or 
narrowing in the ducts, today more often comprises 
balloon dilatation and securing the inner vessel wall by 
means of metal grid cylinders, so called stents, to 
10 prevent collapse of the vessel walls after the 

dilatation. In other cases where there is a lesion in the 
duct wall causing bleeding or a risk of bleeding, covered 
stents or stented vascular grafts may secure such 
lesions. 

15 Extremely important is the closure of such leaks in 

the vessels of the brain and the heart. Stents are also 
used to keep other ducts open in the body (e.g. the 
oesophagus, the bile ducts and the airway passages) that 
are suffering of blockages due to causes like cancer. 

2 0 There are also self -expanding covered stents or vascular 

grafts on the market. There are two main types of stents 
available, stents that have to be expanded by means of a 
balloon, i.e.' pressure -expandable stents, and then the 
flexible self -expanding stents made of memory metals like 
25 the Nitinol stents, that will expand by themselves as a 
result of the inherent inner strength and memory. 

The self -expanding memory metal stents have the 
advantage of taking the form and size of the vessel even 
some time after its placement and it remains flexible. 

3 0 The drawbacks of self -expanding stents and covered stents 

and covered stent grafts include the difficulty to deploy 
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them. They will have to be restrained inside cylinders 
during the placement and thereafter pushed out of the 
restraining cylinders when the desired point is reached. 
The restraining cylinders and the pushing rods make the 
5 whole system bulky and stiff and thereby not suitable for 
small vessels and vessels on locations where the vessels 
are tortuous, like in the brain and in the heart. 

However, US-A-5 549 63 5 discloses a deployment 
apparatus for a self -expanding stent which uses a 

10 catheter, a balloon enclosing a distal part of the 

catheter, a self -expanding, stent enclosing the balloon 
and two breakable retainer rings enclosing distal and 
proximal end portions of the self -expanding stent in a 
compressed state thereof. When inflating the balloon the 

15 retainer rings will get loose from the self -expanding 

stent which will expand. Then the catheter including the 
balloon and the breakable retainer rings should be 
withdrawn through the now expanded stent. 

Since said retainer rings extend towards each other 

20 from the distal and proximal ends of the stent, there is 
a risk that the catheter cannot easily be withdrawn as a 
result of parts of the distal retainer ring being stuck 
between the expanded stent and the duct in which the 
stent is allowed to expand. Further, only a specific, 

25 substantially stiff self expanding stent may be used 

according to US-A-5 549 635 which eliminates the use of 
said deployment apparatus in ducts of relatively small 
diameter and having a curved path and also eliminates the 
use of said deployment apparatus for deployment of 

30 several longitudinally spaced apart stents. 
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Summary of the Invention 

A main object of the present invention is to provide 
a stent delivery system and method which allow deploying 
of a self expanding stent also in ducts of relatively 
5 small diameters and following curved paths such that very 
bendable and flexible stents may be deployed. 

According to the present invention that object is 
achieved by a stent delivery system according to claim 1, 
a stent delivery capsule device for introduction into a 

10 vessel by means of a catheter according to claim 11 and a 
method of inserting a self expandable stent device into 
an anatomical duct according to claim 14 . 

Thus, a stent delivery system comprises a catheter 
having a distal end and a proximal end, and a self 

15 expanding stent device having a compressed state and an 
expanded state and being positioned along the catheter 
and close to the distal end thereof. The stent delivery 
system further comprises a capsule enclosing the self 
expanding stent device in its compressed state along 

20 substantially the whole length thereof, said capsule 

having an open distal end and a proximal end fixed to the 
catheter and further having at least one perforation 
extending longitudinally of said capsule from the distal 
end substantially to the proximal end thereof- Finally, 

25 the stent delivery system comprises a balloon positioned 
within the capsule so as to break the capsule along said 
at least one perforation. Thereby, the stent device may 
expand to its expanded state and the catheter with the 
broken capsule may be withdrawn. 

30 In a first embodiment of the stent delivery system 

according to the present invention, the balloon encloses 
a distal part of the catheter and the stent device 
encloses the balloon. 
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In a second embodiment of the stent delivery system 
according to the present invention, the balloon encloses 
a distal part of the catheter and the stent device is 
positioned between the balloon and the capsule in a 
5 circumf erentially limited area. 

In a third embodiment of the stent delivery system 
according to the present invention, the balloon is 
positioned between the catheter and the capsule in a 
first, circumferentially limited area and the stent 

10 device is positioned between the catheter and the capsule 
in a second, circumferentially limited area. 

In a fourth embodiment of the stent delivery system 
according to the present invention, the capsule is 
positioned outside the perimeter of the catheter. Then, 

15 the stent device and the balloon are preferably 

positioned side by side in the capsule. Alternatively, 
the balloon may be positioned within the stent device. 

Further a stent delivery capsule device for 
introduction into a vessel by means of a catheter 

20 comprises a substantially cylindrical capsule having an 
open distal end and a closed proximal end, a self 
expanding stent device and a balloon, both positioned 
within the capsule and extending substantially along the 
length thereof. 

25 Finally, a method of inserting a self expandable 

stent device into an anatomical duct, comprises the steps 
of 

i) providing a stent delivery system which comprises: 
a catheter having a distal end and a proximal end, a self 
30 expanding stent device having a compressed state and an 
expanded state and being positioned along the catheter 
and close to the distal end thereof, and a capsule 
enclosing the self expanding stent device in its 
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compressed state along substantially the whole length 
thereof . The capsule has an open distal end and a 
proximal end fixed to the catheter and further has at 
least one perforation extending longitudinally of said 
5 capsule from the distal end substantially to the proximal 
end thereof, and a balloon positioned within the capsule 
and capable of breaking the capsule along said at least 
one perforation when expanded; 

ii) inserting the catheter to which the capsule is 
10 fixed, into said anatomical duct and to a desired 

position therein; 

iii) inflating the balloon such that the capsule is 
ruptured and the stent device is expanded to its expanded 
state engaging an inner surface of the duct; and 

15 iv) withdrawing the catheter and the capsule fixed 

thereto from said desired position in the duct, 

whereby the stent device is deployed at the desired 
position in the duct. 

The delivery system according to the invention can 

20 be made with small diameters. The system permits a more 
precise placement of the stent in the vessel than the 
prior systems relying on release from the system by 
pushing or movement in the axial direction of the 
catheter. 

25 The delivery system according to the invention is 

also advantageous as compared to the delivery system of 
US-A-5 549 635 in that it has a high flexibility and is 
soft so that it may enter tortuous vessels without 
damaging the vessel wall. Inside the capsule self- 

30 expanding devices with a great variety of forms may be 
used. Thereby tailored special devices having branches, 
ends sticking out, umbrella shape and any other shape may 
be restrained within the capsule during delivery. 
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Further, the capsule may be produced together with the 
device as an integrated part thereof and later assembled 
to the catheter. 

5 Brief description of the drawings 

Fig. 1 is a longitudinal sectional view of a first 
embodiment of a stent delivery system according to the - 
present invention. 

Fig. 2 is a cross-sectional view along the line II- 
10 II in Fig. 1. 

Fig. 3 is an elevational view of a capsule shown in 
Fig. 1. 

Fig. 4 is an elevational view of the capsule in Fig. 
3 when ruptured. 
15 Fig. 5 is an elevational view of an alternative 

embodiment of the capsule shown in Fig. 3 

Fig. 6 is an elevational view of the capsule in Fig. 
5 when ruptured. 

Fig. 7 is a longitudinal sectional view of a second 
20 embodiment of a stent delivery system according to the 
present invention. 

Fig. 8 is a cross -sectional view along the line 
VIII-VIII in Fig. 7. 

Fig. 9 is a longitudinal sectional view of a third 
25 embodiment of a stent delivery system according to the - 
present invention. 

Fig. 10 is a cross-sectional view along the line X-X 
in Fig. 9. 

Fig. 11 is a cross- sectional view along the line XI- 
30 XI in Fig. 9. 

Figs 12-16 are cross-sectional views illustrating 
five different embodiments of a stent delivery system 
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according to the present invention (Figs 12, 13 and 14 
being identical to Figs 2, 8 and 10, respectively) . 

Figs 17-19 illustrate the deployment of the first 
embodiment of a stent delivery system according to the 
5 present invention. 

Figs 2 0 and 21 illustrate the deployment of the 
second embodiment of a stent delivery system according to 
the present invention. 

Figs 22 and 23 illustrate the deployment of the 
10 third embodiment of a stent delivery system according to 
the present invention. 

Description of preferred embodiments 

Referring to Figs 1-4, a first embodiment of a stent 

15 delivery system according to the invention comprises a 

cardiac catheterisation catheter 1 or any other vascular 
interventional catheter with a balloon 2 enclosing a 
distal part of the catheter 1. The catheter 1 has a 
separate lumen 3 extending from the proximal end of the 

20 balloon 2 to the proximal end of the catheter 1. This 

lumen 3 is used for inflating and deflating the balloon 2 
which is shown in its deflated state in Fig. 1. 

A self expanding stent device 4, e.g. a stent, a 
covered stent or a stent graft, is positioned on and 

25 substantially enclosing the balloon 2. It is held in a 
compressed state by an enclosing tube or capsule 5 . 
Basically, this capsule 5 is a cylinder preferably made 
of a synthetic, plastic material, e.g. expanded 
polytetraf luoroethylen (PTFE) , polyvinyl, polyurethan or 

30 any other synthetic material. A proximal end part 6 of 

the capsule 5 is a ring of reduced diameter so as to fit 
tightly on the interventional catheter 1 and thus being 
fixed thereto. 
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A most important feature of this capsule 5 is a 
longitudinal perforation line 7 that will result in a 
fracture of the wall of the capsule 5 when the balloon 2 
is inflated to release the self expanding stent device 4 
5 inside the capsule 5. As illustrated in Figs 3 and 4, the 
capsule 5 will transform from its state (Fig. 3) keeping 
the stent 4 compressed to its ruptured state (Fig. 4) 
being split into two strips along its length from the 
distal end thereof to the non- ruptured ring 6 thereof at 
10 the proximal end of the capsule 4. 

The capsule 5 may have a single perforation line 7, 
two perforation lines 7, as shown in Figs 3 and 4, or a 
multiple perforation lines 7, as illustrated by a second 
embodiment of the capsule in Figs 5 and 6. As a result 
15 the ruptured capsule, i.e. after inflation of the 

balloon, will have different shapes with one or more 
stripes of material extending from a non- ruptured 
proximal end 6 of the capsule 5 to the open distal end of 
the capsule 5. 

20 The capsule 5 may be fixed on the interventional 

catheter 1 outside of the balloon 2 by gluing the narrow 
proximal end part 6 to the perimeter of the catheter 1 at 
a position proximal of the balloon 2. 

Referring to Figs 7 and 8, a second embodiment of 
. 25 the delivery system has a self -expanding stent 8 

positioned outside the catheter 1 and the balloon 2 but 
still inside a capsule 9 which keeps the stent 8 in its 
compressed state. Thus, the capsule 9 defines a pocket 10 
outside the catheter 1, and the balloon 2 lies within a 
30 circumf erentially limited area. 

The capsule 9 may have a single perforation line 7 
located on its top and/or perforation lines 7 located on 
its sides, as seen in Fig. 8. 
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Referring to Figs 9, 10 and 11, a third embodiment 
of the delivery system has a capsule 11 which does not 
enclose the interventional catheter 1 but is positioned 
outside and along the interventional catheter 1. This 
5 capsule 11 may have a smaller diameter than the capsule 5 
and 9 according to the first and second embodiments, 
respectively, as it is not depending of the dimension of 
the catheter 1. Thus, this capsule 11 sits on top of the 
interventional catheter 1 like a backpack. In this 

10 configuration the interventional catheter 1 does not have 
any balloon since a balloon 12 is located within the 
capsule 11 itself. This, smaller balloon 12 has its own 
small lumen 13 connected to the proximal end of the 
catheter 1 and running through (as shown in Figs 9 and 

15 11) or on the outside of the interventional catheter 1 
for inflation and deflation of the small deployment 
balloon 12 inside the capsule 11. A stent, covered stent 
or a covered stent graft 14 is inserted inside the small 
capsule 11 side by side with the balloon 12, i.e. between 

20 the capsule wall and the balloon 12 inside the capsule 
11. By inflation of the small balloon 12 inside the 
capsule 11 sitting on top of the catheter 1 a single 
perforation line 7 provided on top of the capsule 11 will 
open the capsule 11 longitudinally such that the self 

25 expanding device 14 can expand and deploy itself. 

An important advantage of the small backpack capsule 
11 is that it may be produced separately from the 
catheter 1 together with the stent 14 and assembled to 
the catheter 1 at a later stage. 

30 Figs 12-16 schematically depict a summary of five 

different embodiments of the deliver system according to 
the present invention. The embodiments in. Figs 12, 13 and 
14 correspond to the first, second and third embodiments, 
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as is evident from a comparison with Figs 2, 8 and 10, 
respectively. In a fourth embodiment illustrated in Fig. 
15, a stent 15 and a balloon 16 are positioned outside 
the catheter 1 and inside a capsule 17, each one in a 
5 circumf erentially limited area within a pocket 18, 19 

defined by the capsule 17. The two pockets 18, 19 may be 
positioned apart from each other circumf erentially or 
close together so as to form a single pocket. In a fifth 
embodiment illustrated in Fig. 16, a capsule 11 is 

10 positioned outside the catheter 1, as in the above- 
described third embodiment, and encloses both a stent 2 0 
and a small deployment balloon 21. However, in this 
embodiment the balloon 21 is positioned inside the stent 
20 enabling the use of either a self -expanding stent or a 

15 pressure -expanded stent. 

Referring to Figs 17-19, a method of inserting a 
self expandable stent using the first embodiment will be 
described. 

The catheter 1 is placed inside the wall of a vessel 
20 22 at the intended location for the deployment of the 

self -expanding device 4, cf . Fig. 17. Then the balloon 2 
is inflated such that the capsule 5 will open along the 
perforation lines 7 and the stent 4 will expand to 
engagement with the vessel wall at the correct position, 
25 cf . Fig. 18. There are now two small remaining strips 23 
of the capsule present between the vessel wall and the 
stent 4 . Now, the balloon 2 is deflated and the catheter 
1 is retracted. The two strips 23 are only a fraction of 
the size of the expanded stent 4 and shorter than the 
30 stent 4 and will easily follow the catheter 1 out when 
this is retracted in the direction of an arrow A, cf . 
Fig. 19. 
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Referring to Figs 20-21, a method of inserting a 
self -expandable stent using the second embodiment will be 
described. 

In Fig. 20 the second embodiment, illustrated in 
5 Fig. 7, is shown introduced into a vessel 22 and with the 
balloon 2. inflated. Consequently, the capsule 9 has 
broken along the two perforation lines 7 at the side of 
the balloon 2. Thus, the capsule 9 is open and the stent 

8 is positioned at correct position in the vessel 22 . 

10 However, the stent 8 will not expand until the balloon 2 
is deflated. Two small remaining strips 24 of the capsule 

9 will follow the catheter 1 when this is retracted in 
the direction of an arrow A, as showed in Fig. 21. 

Referring to Figs 22-23, a method of inserting a 
15 self expandable stent using the third embodiment will be 
described. 

In Fig. 22 the third embodiment, illustrated in Figs 
9-11, is shown introduced into a vessel 22 and with the 
balloon 12 inflated. Consequently, the capsule 11 has 

20 broken along the single perforation line 7 at the top of 
the capsule 11. Thus, the capsule 11 is open and the 
stent 14 is positioned at correct position in the vessel 
22. The stent 14 will expand partially and press the 
catheter 1 with the capsule 11 against the vessel wall. 

25 Thus, the stent 14 will not expand completely until the 
balloon 12 is deflated and the catheter 1 withdrawn. 
After deflation of the balloon 12 the catheter 1 and the 
opened capsule 11 are retracted out of the vessel. The 
remaining strip 25 of the capsule 11 will follow the 

30 catheter 1 when thiB is retracted in the direction of an 
arrow A, as showed in Fig. 23, and the self -expanding 
stent 14 will now expand completely . 
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A completely new deployment system for release of 
self -expanding medical devices is presented. The self- 
expanding device is restrained inside a soft, flexible 
capsule located outside of a catheter as a backpack or 
5 around a catheter. The capsule has the special feature of 
a perforation line. By inflating a balloon the 
perforation line is broken and the device is deployed and 
may expand. 

It is to be understood that modifications of the 
10 above -described stent delivery systems and methods can be 
made by people skilled in the art without departing from 
the spirit and scope of the invention. Thus, the distal 
ends of the catheter, the balloon, the stent device and 
the capsule may be bifurcated so as to fit into a 
15 bifurcation of a vessel. Also, the stent may be divided 
into several longitudinally separated sections. 
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CLAIMS 

1. A stent delivery system comprising 

5 a catheter (1) having a distal end and a proximal 

end, and 

a self expanding stent device (4; 8; 14; 15; 20) 
having a compressed state and an expanded state and being 
positioned along the catheter (1) and close to the 
10 distal end thereof, 

said stent delivery system further comprising 
a capsule (5; 9; 11; 17) enclosing the self 
expanding stent device (4; 8; 14; 15; 20) in its 
compressed state along substantially the whole length 
15 . thereof, said capsule (5; 9; 11; 17) having an open 

distal end and a proximal end fixed to the catheter (l) 
and further having at least one perforation (7) extending . 
longitudinally of said capsule (5; 9; 11; 17) from the 
distal end substantially to the proximal end thereof, and 
20 a balloon (2; 12; 16; 21) positioned within the 

capsule (5; 9; 11; 17) so as to break the capsule (5; 9; 
11; 17) along said at least one perforation (7), 

whereby the stent device (4; 8; 14; 15; 20) may 
expand to its expanded state and the catheter (1) with 
25 the broken capsule (5; 9; 11; 17) may be withdrawn. 

2. The stent delivery system according to claim 1, 
wherein the balloon (2) encloses a distal part of the 
catheter (1) and the stent device (4) encloses the 
balloon (2) . 

30 3. The stent delivery system according to claim 1, 

wherein the balloon (2) encloses a distal part of the 
catheter (1) and the stent device (8) is positioned 
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between the balloon (2) and the capsule (9) in a 
circumferential ly limited area (10) . 

4. The stent delivery system according to claim 1, 
wherein the balloon (16) is positioned between the 
5 catheter (1) and the capsule (17) in a first, 

circumf erentially limited area (19) and the stent device 
(15) is positioned between the catheter (1) and the 
capsule (17) in a second, circumf erentially limited area 
(20) . 

10 5. The stent delivery system according to claim 1, 

wherein the capsule (11) is positioned outside the 
perimeter of the catheter (1) . 

6. The stent delivery system according to claim 5, 
wherein the stent device (14) and the balloon (12) are 

15 positioned side by side in the capsule (11) . 

7. The stent delivery system according to claim 5, 
wherein the balloon (21) is positioned within the stent 
device (2 0) . 

8. The stent delivery system according to any one of 
20 claims 5-7, wherein the capsule (11) is fixed to the 

catheter (1) along an axial contact line between them. 

9. The stent delivery system according to any one of 
claims 1-8, comprising a lumen (3; 13) extending from a 
proximal end of the balloon (2; 12) to the proximal end 

25 of the catheter (1) . 

10. The stent delivery system according to any one 
of claims 1-9, wherein the distal ends of the catheter, 
the balloon, the stent device and the capsule are 
bifurcated. . 

30 11. A stent delivery capsule device for introduction 

into a vessel (22) by means of a catheter (1) and 
comprising 

a substantially cylindrical capsule (11) having an 
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open distal end and a closed proximal end, 

a self expanding stent device (14; 20) and a balloon 
(12; 21), both positioned within the capsule (11) and 
extending substantially along the length thereof, 
5 said capsule (11) having at least one axially 

extending perforation (7) that will break when the 
balloon (12; 21) is inflated, 

whereby the self -expanding stent device (14; 20) may 
expand to an expanded state and the capsule (11) and the 
10 balloon (12; 21) may be withdrawn by means of the 
catheter (1) . 

12. The stent delivery capsule device according to 
claim 11, wherein the stent device (14) and the balloon 
(12) are positioned side by side in the capsule (11) . 
15 .13 . The stent delivery capsule device according to 

claim 11, wherein the balloon (21) is positioned within 
the stent device (20) . 

14. A method of inserting a self expandable stent 
device into an anatomical duct (22) , comprising the steps 
20 of 

i) providing a stent delivery system which comprises: 
a catheter (1) having a distal end and a proximal 
end, and 

a self expanding stent device (4; 8; 14; 15; 20) 
25 having a compressed state and an expanded state and being 
positioned along the catheter (1) and close to the distal 
end thereof, 

a capsule (5; 9; 11; 17) enclosing the self 
expanding stent device (4; 8; 14; 15; 20) in its 
30 compressed state along substantially the whole length 
thereof, said capsule (5; 9; 11; 17) having an open 
distal end and a proximal end fixed to the catheter (1) 
and further having at least one perforation (7) extending 
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longitudinally of said capsule (5; 9; 11; 17) from the 
distal end substantially to the proximal end thereof, and 

a balloon (2; 12; 16; 21) positioned within the 
capsule (5; 9; 11; 17) and capable of breaking the 
5 capsule (5; 9; 11; 17) along said at least one 
perforation (7) when expanded; 

ii) inserting the catheter (1) to which the capsule 
(5; 9; 11; 17) is fixed, into said anatomical duct (22) 
and to a desired position therein; 
10 iii) inflating the balloon (2; 12; 16; 21) such that 

the capsule (5; 9; 11; 17) is ruptured and the stent 
device (4; 8; 14; 15; 20) is expanded to its expanded 
state engaging an inner surface of the duct (22) ; and 

iv) withdrawing the catheter (1) arid the capsule (5; 
15 9; 11; 17) fixed thereto from said desired position in 
the duct (22) , 

whereby the stent device (4; 8; 14; 15; 20) is 
deployed at the desired position in the duct (22) . 
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